Growth of vascular smooth muscle cells on collagen I exposed to RBL-2H3 mastocytoma cells.
Remodeling of the peripheral pulmonary vasculature during chronic hypoxia is characterized by accelerated collagenolysis and thickening of the vascular wall. Low molecular weight peptides, products of cleavage by interstitial collagenase and muscular layer in the peripheral pulmonary vessels, are typically present. The aim of this "in vitro" study was to verify that mast cells (RBL-2H3) as a potent source of a variety of biomolecules which can affect vessel wall remodeling are capable of splitting collagen and then facilitating the growth of vascular smooth muscle cells (VSMC). Collagen I was exposed to RBL-2H3 cells cultured 48 hours under normoxic or hypoxic (3% O(2)) conditions and then seeded with VSMC. The VSMC proliferated with the shortest doubling time and reached the highest cell population density on the collagen pre-modified with hypoxic RBL-2H3 cells. This increased growth activity of VSMC was probably due to the fragmentation of collagen by proteases released from RBL-2H3 cells. Absolute amount of collagen fragments was similar in samples exposed to normoxic and hypoxic RBL-2H3 cells, but the concentration of at least one collagen fragment was significantly higher under hypoxic conditions. Mast cells exposed to hypoxia are more capable to split collagen and facilitate the growth of VSMC.